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torn, ma*imm<Dt&<Dwmmmt6o 
nt»m 

im^mm^am 1 £ Y^£#^&5mr\ ^©s# 

©IB»J4##-5»i (H iD £-o©[5]-©IE?iJ£Wf-<5 

nT*ft*wj®D fv >r >«it^^o h tt&m, H©N-«{|IJ« (N- 
*M^b$J HO^S^OT^ y|^Jj^ti^nofi»lcJ:t)«tt5C^ 
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e>> a$mm cv mm-, v-k^» h m>v mat, mtmn 

^ L fit©V fittfcU VL<t^£tl£o 

— o©VH£-o©VL £ £^rt<5^#©i^ b$ «P > t^2tt£f££Stt£ 
WLTI^*/Jn®*&* Fv (XiiFv K*>f» i^-e^So tLTWitf 

*^LT> VH£VL££|££LTt#bftfr-#$i© Fv scFv i^Tfl^o 
VLfi/lit©L «ST?ti> T5yi^a^lSg^&SP 107#g£"C©ffi«& ^LT 

trm. T5y»gat)iii*g^6» iosifg«©i»c\ VHfirs 

yiMEIfllK^&IIS 113#g£^©TO£$ftW5(Kabat etal., Seque 
nces of Proteins of Immunological Interest, Department of health and Hum 
an Services, Fourth Edition, 0. S. (1987)) „ 

&Wfc^M$G> 9 "£©— oT'cfc § ~S#^tt^(Bispecif ic Antibody : BsA 
b)tt 2 oOgMinm:^ LT#^K3S£*5 C ia^tfrC&Sfcak d©# 

$mnm&K & *> ^onttws «t ^ 9 mmm i^ms titz t> ©-e 
M©nf^ 
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(i) m-o^©H mvm!m®wmemL(£ tm=.<Dtm 
©R^«©K^^&(a) tmr.<mma mmmmom^m.Qo 

) t^lBI^^^KiUUcW^-^^-O^'J^^Ka) > W(2) 3§-©$l 
&©L il©qr^«©trClSlg^l5fiL(c) £m~©l)t#:©H il©RM«©mfg 
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«Ofiai!S^P&(b) i^-O^f- Ktt±{^3m-©*°'J^:/f- K(iii 
H©R^I^©!n^^|5fe(d) £ &HHzy<?f - KHhic#t 3Hr© U ^ 

({?iR(i\ gi«» . *©$!*££&> ^ti^^fflL/ci)S«©{»^ 

#i£to> (i) ^ffl^(^$nssn{c#^{-^-rs^©H mm 

* U K\ (2) 

&©L »qM^©iMS^|5te(c) 

s^{c#MWt^-rstflc»©H ii©R^«0tn^^&(d) 
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m^*^t6m&fc§mzn&^fcftM&K&&t&tjm®L «©rbsb 

o 

dna ®m.mi£*miT'&t>titz$v'<7i- Fzt8miv>. 

L/'c*^©«lIRc;iEliF t 5T\ g*©^fb&:tf/X(£&^ (&£^(±«) & 
WCiti. OT©ta^^ffllB«©^©»^^b©M(Cj;i9, 
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o 

121 3 a, museu nsmMtonzm$mt % #r s *v r*xv 

!n#tc J; ^»F H ^©TO^1i^^ic^t t>©T& £<, 

mmMlz £ b «MSEA ItzfJ 7*tm M^fi#M4K^(c J: S» 

ffl©K^-®Si££^-kOT&£ 0 A : mSEA-MHOL ¥3^1$-, B : OHML 

ffiS^JCo^ SDS-^VT? U;UT5 KW^tftgfr (A)RD f Western-blotting 

;i^i&»i(C) ©gHk^-0 

128 (i, JB3SSCID-7«>X{Co§^V7**f-V M^fi^M^fc^Jl^-C©^ > 

M£tkU ^v7©^{|lj^«, ±^b. «L LAK «©^K diabody , mSEA 
-diabody©JllT^ ^ ^T-^ffl-T ^!H^©ml*6^#$ tlT^ §o 



WO 02/06486 PCT/JPOO/04389 



*>©T?& § £ * 9 T'fcl * k© £ lc*>**> <9 < *H^HfTii-r^T^#r-5S 
^tuMSiJ* ©una W^&V) =»- K^titi^fcce^otfci^o 
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^D-^l/ftffc^ >r- 7-aohler)fcJ;t>*^;l/'>^.^>f>(Milstein), Nature 
(London) 256: 495 (1975) iCetoT»{CfEi<£ftfc'M'7*'J K— ^ftlcfco 

1^4,816,567 -t (Cabilly et al. ) £#M©C£) 0 a^eftSESftS*; 
^n-^l/tntffcfcU Clackson et al., Nature 352: 624-628 (1991) ^Marks et 
al., J. Mol. Biol. 222: 581-597 (1991) (Cs3«©W^OTtT. *7 

PS*m. Siifecb^/tfc^i©-®^ #£©§£*©££«#£©&#:© 

? ^ x t> t < ti-y-y^ 5 7&mt hfflftofttfst %$m tn-^hht^ l < 

J#lB|n|"Tf*oTt>> §g©^^\ SiJ©M*04fct4»ij0tW*®^7Xt>L<ti 

(^B#ff^4, 816, 567 Morrison et al. , Proc. Natl. Acad. Sci 
. USA, 81, 6851-6855 (1984)) 0 

X M/o7''J >iu £fctt*©777\* > h (#iRte\ Fv, Fa 
b . Fab', F(ab') 2 > *Mtffl1^<Dtfffl!&&mD t^o^ ^tlb(^t 
h&l£7WU >S*©ft^M^iJ^t;fc©T-$.«»o 7^#©^> t Mbftft 
te N U"> t°x> h©|g^if4'(^^l^ (complementarity-determining region; CD 

l-J;oTllLT^hh^P7''J> (Uvt°a.y hfetft) T&6o ^<o 
^©if^fifc^T. h b&^WU >©Fv7b-A7-7aS#\ *W»t** 
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£T©CDR #fc h&^TWJ >©CDR «Bftd*6?r5o $^{-#L< 

W\ Jones et al. , Nature 321, 522-525 (1986) ; Reichmann et al. , Nature 3 
32, 323-329 (1988) ;EP-B-239400; Presta, Curr. Op. Struct. Biol. 2, 593-5 
96(1992) ; fc cbOT-B-451216 5 £ <hj&<T£ So 

tfvj (i, ^fmm^^\tm^^^tM'\^w^yy^^yv-^ 

>«b^^^M^J{-^LTl^^>f -?-j^btt£i>©T&So &qJ^ >T 
>©4>©3o©CDR tfffiSftUlL^ W-VL^V ^-©IBS^i D> SVH-HL^ 
>fv-©±»c*5fitliS^«l5&*SSLT^5o 6o©CDR i)\ H&LT. trC#: 

M$SWft3o©OK ©<^£#frFv©¥#) t^ 

r— MWv (single-chain FV)J TscFvj tifc7y?/>btlii.* & 

zimomtn® kv << i/n * § &©t\ m hv >r -#©*° ^ 

^K®£»;:*St>0*^LW5 (02-0 0 -jRWKtittPv^'J^f-Kfi 
$ b^VHtVL© >f >IHfc# <J ^Wf- K >J >#-£^WL. fn«i£-©/ci6© 
pJT^Ifja^^^Ci^Rjt^LT^^o scFvKolvt^ Rosenburg and Mo 
ore (Ed), "The Pharmacology of Monoclonal Antibodies", Vol. 113, Spring 
er-Verlag, New York, pp. 269-315 C1994)4#flW"5Ci*<Tf*5o 
#BJ$ffl#£ r^7*'^ (diabody)j ifcU ro©iflgSg&^£^-$-Sffi 

Mi, H il©qJ^l^(VH){c^#§L M©t^MilKVL)£^©|^L#y^^ 
K« (VH-VL) if»lc^WLTl>St>©t?*«o fi^tttt^TtfT^i*. |f|-© 
il©±ic£,3SC:-o© hV -f >©B^tt*©^^*JKtf5t«H:t4JS^-tr*fi$© 
U yii-^m-fh £ t K «k $ , ^0 FV f >£SiJ©§t©*ffl#&© >f > tft 
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1 0 

jt&fco^Tti, M#fF^4, 704, 692 *mm ; #S*t#i3S4, 946, 778 '^W 
mm ; *S#fFff§5, 990, 275 ; *5l#fFSl5, 994, 511 ; 

fFH6,027,725 -§flJBBS;EP 404,097; 1093/11161; Hollinger et aL, Proc. 
Natl. Acad. Sci. USA 90: 6444-6448 (1993) Z.XlhV> 

^Wfflll'tk r^M#^ftirC#:(multivalent antibody, multispecific antib 
ody)] tt N ^<it>^©m^§^^trM^^tt^W-t^^-C ! ^a 
o ii#«ClO#^5H 1 (i2tl©titii(c|^#60«*59^ CBPS> 
1^u(*k bispecific antibody: BsAbX *©9£lcli=fite£A^#^\ M# 

i»&cFv©VH, VL^fteftAftgl*. 5 C iT?f^{$ ft* (0 2 -D£tf 2 -E) 

o 

*Wmm*, mm HJ >#-(linker)j Xtt r>J >#-«(linker region) 

So R*WK noo*y^f-K*«jewiclS^-L 

<Z*PfrhmiLTm%'tZ> C i^RltlT^So SK7>K'J >^7-(i> ^iRtfl 
~$j50{g©7 S 7 gb^bttS^f - KT?*oT«fc < . L < ti$7 2-30MO7 
$ jm^tl&^-f 3 ?- r\ $ L< t*(&2'-20fi©T5 y|fc^&ttS^ 

#r*9 infolding) „ *y y^;l/0^>/N°^St (^f£#>J^7f- KHSN-'J ^t- 
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jUD? £ WiR* U w^fffr 

o 

--efe^L/c— s©ifi^ v ^-/f - K£f-x h-rs c: <h(c«j; tyW&lrtitfetz 
c £<> u >* - col ^-m. ±ia*y * &t^©t^M(ci»ji 

«S^TVHilBjt$tlT^5feO(VL-Linker-yH T'fc. N-5^#J^THW 

FvHV-rxi. ftgfticku ty^n— *-;i^Sft^&«iR$*i*o ^y^o- 

4>©g{bMBc Sti«{c2tr& fc©W^§o L < te> )3S§»©^® 
rrr^>/^. CEA /Si^WbtU L< WMDClnT^^^^W^tlS 
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i siWt.n§o 

Ifflflat LTWu ft&fcflKfHflgU v^D7 7 -^ T-LAK «ft<^©T»tt£# 

o f^fflj®©^®|/ill£ LT(i> #iRfi*CD2, CD3, CD4, CD5, CD6, CD8, CD16, CD 
28, CD44tt£^W£ft> m L < (iCD3 ;6<Wbft£o f^fttt3n©*y ? 
o— LT(i, 0KT3, T3, Leu4, Til, 0KT11, Leu5b, NU-T1, T4, 0KT4 
, Leu3a, NU-TH/I, T8, 0KT8, Leu2a, NU-Ts/cft£Wtf btk ft£ L < &0KT3 
, T3, Leu4ft<^Wt>ft3 0 

©^©l ii©pj^«©inmM^^(c) tmiLowm m.<D*\mm<o%i 
m*ftzfflmd®mbK^t%b®T:&%o mm&?>^m$. a) m-© 

ftft©H il©wr^l^©trLMI^»(a) iSIIlOffiffcDH ^©R^«©$i® 
M£g|$&(b) ch^|ll-©<^f-K§I±icWt^^-©^ , ;^f-KRa ? (2) 31- 

*>©4>ft < i fc-otxw^ (sAg)^-©^^ pmticmtz* ] ) ^ 
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LTtt, iiti>fn h + i/X 0flx.«r7 ^^|x>fn b*v/> (Staphy 
lococcal enterotoxin) &£U^©Sf^ft (#iRtf SEA, SEB > 

tt^ mtiMHC class IIi©»^^^(c{£T*LJ6/cSEA ^Mft (mSEA) # 
W&tl-So L^SEA ^Sftt LT(£, SEA-D227A (L. Abrahmsen et a 

L, The EMBO Journal 14(13): 2978-2986 (1995)) ; U. Holzer et al., Immun 
ology 90: 74-80 (1997)) £Wbti£o 

fr< LT> fflt&^/^KfcU «&ftfctt(l) X-'MnWCe) i^-©tn# 
©H il©^«Oiiti^^i(a) tm~<Dtm<Dl H©Rj^I^©WJg^ 

«ti(b) i^p-©^^Kiii:{cwr6m-©^ , j^^KRa f (2) m-©s 

&©L »pJ^«©$t«^l(c) <h^©^©H »oJ^«©tA« 
£g|5ft(d) ±%\5h-<DK7?- K«±l=##-5»n©# U K*##t-5 fc© 

H il©p[^M^©!n^^|5fe(a) ^-©^©L lt©^«©tn^^ 
&(b) <h<&|nI-©^y^K^±{cWr'S^-©^U^5 L KW(2) X-^-t/L 
H(e) £H-©tn;#:©L ^©^^©tiT^^PfeCc) <hfl-©in;#:©H 11© 

Rj^«©fciM^»(d) t m-vK-ff- KHh{c#r ^^-©^ y 

F*Mt§ t>©T* otUlv 

*^©i»^^ >/^»^*n-BW^#'j^f - Kf-fc^T, z-'<-vm 

. ^-©4n#©H H© (SJ&fSfe fn©tn#©L II© S&-©frCft©L 
il©Rj^m €■ LTHr©ft&©H II©pJ|g«(i> L < ti±EU 



*W*iC&^T, mm r«(cell)j „ (cell line)j > r 

«§^J(cell culture)j WS^fc^^tlfc^StU *LT£T©C©J; 



WO 02/06486 



PCT/JPOO/04389 



1 4 

DNA £#fefco i. ^XJEMfc IM-Xte < x * C bifiSm* ti J: -5 0 * C » cite 
*BJ«rtF^*5^T N ffl® ra±lffl^(host cell) J <hte^ftfctemW» 

^*5i^*^B»B»ia0?t£T-*5o mzjii^ mitzm$MMbix^ rmx 

fflfS rBSfe^(transformation)j <fcfcU £«iCDNA £*SAU MA 
mm r h 5 >77 x ? i/ a Xtransfection) J £ J3> n- KSftTUSEW 

»4HCDNA ^A-t^Ci^LT^^o C-5 U~J®m& nt±»(host ce 
11) J iPf(f, ^tL(iHMf«T-*oTt^lE^T^oTfcJ;^o ftgtfJftM 
MSS©^±,«i LT(^ AfliKL coli) ©§SoK^Wbti^o ft^ 

^*©DNA &t/**n#xttDNA 'M"7y v KDNA IS^jTr 

ffllll^ll r^MRftb^^^^^-Creplicable expression vector) J 
&%ktf r^^/^ ^-(expression vector) J (i> DNA m%&^M%XfoZ>) 
©KrfrCpiece) f£ DNA5i> -£©4^*©DNA CDirJt^A^L^ac 

i^T^-So ^*©DNA tt> jmtDNA (heterologous DNA) b LX%M& fU CO 

ttWffiMmi^"XteMtete%&-i$tite^Wk x&2>o 

3z$m*KAzb, m^mmwk b\msLK^mt^bt<^m 

X&ty^ ZlXKtf-jsXtf^onAZtlfc DNA 0^<o^®3t°- 
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1 5 

t%><OK^%ti3-\st y hfciktSo fl*DNA {CckoTn- KSJlStf 

u - K©£ < <Dfi=ftffl&K&!&zti& - t^r-i 

J31§ r^**- (vector) J fcU jHZJ&S^T DNAE^^t§J:9{-s 
^ftftPSWcontrol sequence) £ ^ft^flt 3 £ 5 fc(operably)SI£tr L 
ftbtitz Wmn*<3&t 6 DNA^tKDNA construct) *imkLT^Z> 0 
Itzfammqt LTte. ^(transcription) i$-&&tzib(D7v*:-?-, -e? 

flttfcfcn-KLT^SBflU ^LTte^«(translation) oMTmMt* 
KFijaWkftSo 

K> 7?-» fe^^iiWt-^V A©#A&(g 
enomic insert)T*oTJ;V^ — S> ^^^©^i^Sfe^-e*A-ti:LJ6b 
ft£<h, |^^<^^— fctfg£©$V A <fc LT8S!i«*ftfc >0 , *ft#J8fi&f 5 

&$Sti&K&^X r^5X; K(plasmid) J &tf P<££- (vector) J il^ 

i&fflKtn ^rteznt ffl§tsffife%7Ft t>©-e&ft«; ^(DmommoK^ * 

- tu <m® *>©&£ ^ tt^BEW7?ftl & ft* «fc -5 {eft o *>©*>&# 
-fcrL&bft&o 

r$ij©ie^ijj (expression "control sequence") <h(i> £<5#£©?t££ 
^ftfcfcl ^*ftjWttlB^tlldBf^$ftTO* n- FWJ^W*©(-i^i 
£ft£ DNJOeflJfcf&tf-fcOTa&So Jl^B^{-iiL/-c$iJili^iJ(hLT«, 

r«$ftfc (isolated) J ftfflMJ^ ili, HjEMteftTfctK iI3t^© 
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Kti r^tgpJtg(c^^tlT^S(operably linked) J iWfrttSo dtifck 
^tt^i 1 ($R«\ $E¥fStt^^>^°^(translational activator protein) ft 
£*) &mSE$l (regulatory sequence) Jdfcg&tfLtftfdt^f^ itfc?©^£ 

Rim b l#>& =t o mm^m^-mwm^ttm^ l c <t*t& l w 

#"R&\ &<S>^'J ^"/f- K£flMR* >'*?SC£ LT#« Lto &n*«fc -5 fc§B 

l^Tlil^i^o 'lffl©flfg^a5&©iC:5T^(ligation)LT 

7^U^K"e*«9> ClftfcU £&]©#& (fR&\ EP 266,032{cf^nSJ; 
W^V^ tfcteFroehler et al., Nucl. Acids Res. 14, 5399 (1986 
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, # 'J 7? U JIT I KW±-C«$*i£o 

;I/-rk K. X^i/>7/l/fh H\ ft-/^07^ K-s t/t(iR 1 N=C=NR (R RCf 

) * 3 7 d >r v h y h i-^t>-a-T. 

£ft§ 0 l^JMf^ R/Wi^a-Y y bOT&kTif^L'^y h^ 3 ©^ y'JsuY— h 
/t£^©M©i/5 ~i/io©M£ffi^T. 88ttH]ftT£tt*S il#n& 



tfc-CiSo 77A(alum)^©W£iJfe, ^Sg£i#^Sfc&i£«£;M§ 
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*J tu-j-)Vfm&, Kohler & Milstein, Nature 256: 495 (1975) K X <0 ft 
£>ft5U &SW&S&X.DNA & (^B^PM816,567 t«koTf^ 
ttk flRtf'vkX^Hft^ J^©«k9fcLT$6g;**U £$Efc&fflLfc*>'/'? 

> tfh p i^T^^ tiT fed; 2& ^ U >/^«n # U xf - u > / 'J n 
H©^^lfe^J<&€ffiLT^xn-v«<i:lll^$tU ^7*U K-^fflW 
ffMi£tt<5 (Goding, Monoclonal Antibodies: Principles and Practice, pp.5 
9-103, Academic Press, 1986)) 0 ^©=t K— rtt 

'J t'v/;b|^7>X7x7-^ 

(HGPKTtfcfiBPRT) fcfcSTSS&fcfck /W/U K— rJiOiggigJfifck 
^{c(iHGPRT-^M»©^ ; &ia«t§#)®T^§^'i' ^+ir>f->, 7\ J~? 
t 'j W ^ S> >^#W-r§^*5 -5 (HAT±£J&) „0tU^ xn-7» 

^oHAT ig^©^ifi^»^©«T-*.§o CtLb©9^T 
0^L^ixp-v|HSM(i^ Salk Institute Cell Distribution Center, San 
Diego, California, USA ^bA¥RJtittk©f\ #IRtfM0PC-21 WMPC-llv 
^XOJl^bSf^tl&ktfX WAmerican Type Culture Collection, Rock 
ville, Maryland, USA^bA^p»&©-?:\ $R{£SP-2, X63-Ag8-653 Mfm 

(Kozbor, J. Immunol., 133: 3001 (1984);WBrodeur et al. , Monoclonal A 
ntibody Production Techniques and Applications, pp. 51-63, Marcel Dekker, 

Inc., New York, 1987)o t h^y ^ a--)-;imm^miKmLT^ £ bi- 
Boerner et al. , J. Immunol, 147(1): 86-95 (1991) 3SOT091/17769 t>#Mf 
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S -So 

»c «fc i9^££ft£^ y ? o-^-;Uin:#:o|±^©#«(i, 3&g8fc»l;: <fc <0 „ 
*5 Ay T y -fe-f (RIA) t fcii^^T v -W (ELISA) ^£©-f > fc: 

^ey ^n-^-;l/^©|§^»tt{i> flMLtf> Munson & Polland, Anal. Bioc 
hem 107: 220 (1980)OX^ «v - K3Wf^«k C £ fcTg £ Q 

jMJ\ 3BSPW<E^**efeWti:LJ6?)tlS (Goding, Monoclonal Antibodies: Pri 
nciples and Practice, pp. 59-104 (Academic Press, 1986) 0 Z.®tz#>\zWMtl 
mmmtLTl,^ Mbecco©{g«igle JftHfc. tfctiKPBI-1640 SIW5> 

ii> AM. £fcfilfttfffrb, m^>/N°^KA-^7 7 0-X, h K 

f^P7^77-( -^©itffl©^ A y 7* U >fti^S{-ci; Ml^I 

o H >iifc7WI©. J; -5 7 x^©$a£«> mfcwm 

Uoth hffiffc©^£&jS 7 WL&> Duchosal et al., Nature 35 

5:258 (1992); Jakobovits et al. , Proc. Natl. Acad. Sci. USA 90: 2551 (19 
93); Jakobovits et al. , Nature 362: 255-258(1993); Bruggermann et al., Y 
ear in Immunol. 7: 33 (1993)#fl£> 0 t h»7r-^ • XZfUJyJ 
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7^ l>-/^bSf#f-£C (Marks et al. , J. Mol. Biol. 222: 581-5 

97 (1991); Hoogenboora et al., J. Mol. Biol. 227: 381 (1991); Hoogenboom 
et al., Immunol. Rev. 130: 41-68 (1992); Vaughan et al. , Nature Biotech. 
14: 309 (1996)) 0 

?U*?-\!7u-7'%m%t6Z.tK&t0'rtoZti!)<-C&&) (E. Orlandi et a 
1., Proc. Natl. Acad Sci. USA 86: 3833-3837 (1993)) 0 ifELfc'M' "/U K 
-^ttfflSfcU -tO^-p^DNA Ll^^i L-dgJctoo cDNA^^'J 

U^7— ^f-x-O'JT^i/aXPCR) MK:J^»£ft9£o 

ftl& DNA fifggl^^-^fclBfiStU ^^T-Ctl^ coli » s COS US 

KU f-^-r^--X>NAX^-m«(CHO|ffl^) > *K.\MJ*J*fu7yyZm. 

MtT^y ^ o-^»M$i+^ C i^ti^o PCR KJSfck 

F'Rtef R. Saiki, etal., Science, 230: 1350, 1985; R. Saiki, et 
al. , Science, 239: 487, 1988 ; R A. Erlich ed. , PCR Technology, Stockto 
n Press, 1989 ; D. M. Glover et al. ed, "DNA Cloning", 2nd ed. , Vol. 1, 

(The Practical Approach Series), IRL Press, Oxford University Press (19 
95) ; M. A. Innis et al. ed. , "PCR Protocols: a guide to methods and app 
lications", Academic Press, New York (1990)); M. J. McPherson, P. Quirke 

and G. R. Taylor (Ed), PCR: a practical approach, IRL Press, Oxford (1 
991) ; M. A. Frohman et al. , Proc. Natl. Acad Sci. USA, 85, 8998-9002 (1 

988) tetiztmzfttt&b & ^itzn&mitz v , ^muz^m-^ t*t 
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rossman et al. (ed. ), "Methods in Enzymology", Vol. 29 (Nucleic Acids an 
d Protein Synthesis, Part E), Academic Press, New York (1974) 
{cf-^Ci^T-i^o DNA #£1«Z>iS*J$£(;^ ^RtfSanger et al., Proc. 

Natl. Acad. Sci. USA 74: 5463-5467 (Wm£'%^%Kt&Z.kfi<T:%Z>o 
ttz-f&WmWkzMK J. Sambrook, E. F. Fritsch & T. Maniatis ( 

ed), "Molecular Cloning: A Laboratory Manual (2nd edition)", Cold Sprin 
g Harbor Laboratory Press, Cold Spring Harbor, New York (1989)5.0^ D. M. 

Glover et al. (ed. ), "DNA Cloning", 2nd ed. , Vol. 1 to 4, (The Practica 
1 Approach Series), IRL Press, Oxford University Press (1995) 

MftSHIiJc&^T. imttzlitfLimfrte. mtfMcCafferty et al., Nat 
ure, 348: 552-554(1990) {Cf^$tlT^§M<£-^LT^7r-^7-ry 
^U-^b> mit&Z.£tf~?%& (Clackson et al. , Nature, 352 : 624-628 
(1991) KXMark et al. , J, Mol. Biol. 222: 581-597(1991) {HfcU 7 7 -^7 

-7=7 U Lf:7^xRtfh hS#:©«{coUTCD^n€tl©f»^ 

jCtfr'Cg&o £ 5>(C{^ fx^>->fy7'J >:T&(chain shuffling) K 
&iTm$mm (nM©*-^-©$Sffi) ©t him%m&Ltz*) (Mark et al. , 
Bio/Technol. 10: 779-783 (1992)) ^ ifet^07r-^7^^7'J-^l 
mt&tztfXD^-tet LT, m^t^k (combinatorial infection) RtM 
ffijM. (Waterhouse et al., Nuc. Acids Res., 21: 2265-2266 (1993)) 
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$Rtf Jones et al. , Nature 321: 522-525 (1986); Riechman et al. , Nat 
ure 332: 323-327 (1988); Verhoeyen et al, Science 239: 1534-1536 (1988)) 
^i'(c|H«©^(c^oT> gltigCDRstfcteCDR |S*J£t mWOMlfctm 

te*/yfcfot:<ib2> (^S#fFm816,567 4f) 0 ISSfcfck h Mfcln^ ft 
Ll^l:fot> gtRtfb Kbl^iJ©3^-rAy^o^iJ >tr/l/^ 

»j©#fo iPt»^^Ay^oyj>(D, z®im^m&tz>mi^§mtm 

tt4»«Ci*<Rrt6itt*o HlCffiBBfcoUTfcU W092/22653£#»5-£#; 

) «^-e^tu^o «© r«j tt±, *y^;u©«{£g&-f3 

mtT$;mm&3- Ft&j>tz< <tk-o©n Kxcfcu-s, #a> 
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0B&*Sd£|c<k9fc$ft£o c:©SKDH«Tf. DNA <&itf5?^{c«t^S 
Mutagenesis: a Practical Approach, M. I Mcpherson (Ed.), (IRL Pres 
s, Oxford, 11(1991) fcfctf5|^Jcfc^T^£ftTfc*K #tRkfc\ ftgfl3£^ 

-Y > U 7? ♦> 3 XPCR) @|£^^, 

4- U 1? ? Uti- K-#^^M^ft{^ # U K*£=r- KtSDNA ©M 
»»/:fcl«tU«5„ COfil^ Adelman et al., DNA, 
2: 183 (1983)^ctl9ia^$nT^SJ:9{-C:©^n^p-efe5o 

fBSMcs&B&t* t> ma©^^- k-ts* y *z t m-* k*\ fc#©m£ 

f- Ri#gE$ft5 0 ' W ^V-tf—> a >©&^ * y rf* * V"fv<< 
fii#*S^ttiWII^#y^f-KWIA {cfe^Ts ^teftfc 
K«t?**-5t->^1/- H©WiI^#:^^-r§/cJ6{cDNA #y 

rt-fey hS£gSt38?*&» Well et al., Gene 34: 315 (1985)tt£fcl3*$ii;T 
*fiU)NA ©M^£> ffiffiW^-y=f7^i/*f-KKi7--;UfW-*c:iicJ; 
«5 ti/i^««jt{- «fc B M^-T 3 C <h ic «k o Xfffrtm&o PCR 

^y^^-KDNA (Dm.mw^m-^>tMzMm:^ 0 Tia©iHtrc- 

IttWk Iffi LTSMW-Sj^ C ©£»RNA Jc>tf LT fefSffl Lr>&Ck ttSK? 
$tLck9o PCR «kU H&fti-fiErlich, Science, 252: 1643-1650 (1991)4' 

# y *w Ky <ovh b 

& a O tt d ft b <DfflR<DE&<Dl®&tK <fc o ^fiStW^SK «fc D > 05*. tfVL 
iVH©F B 1©^{c^A$tL§Ci^T^^ 0 $oT> 3*A$ftfcy 
•^HT'Sfca Tr&oT, COCtli, ^W^ttt, 
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n^nso uf utmmzh&mg&t int. u *w iwaHajic^u 

(^ljx.tfs A. Skerra et aL, Science 240: 1038-1041 (1988); H. Better 
et aL, Science 240: 1041-1043 (1988)tt<!?) ^ tfd^HD^) ^rff- KlUt 

<7> K#> scFv 7 7 ?J > h £flM9 tz-fZ. 1 4>*P btlTfc «9 (^Rl& B. E 
. Bird et al. , Science 242: 423-426 (1988); J. S. Huston et aL, Proc. N 
atl. Acad Sci. USA 85: 5879-5883 (1988) ^ *tlb\z&l-lWfetZ>Z 

SS 1 U K*5<ktf£ 2 ©tf U ^ff- K©j^&3- KtSDNA * 

7*f- K*3- Kt"-5-€-©#©DNA KJ:(3J&SHQ&**i<5o U^^b, 111© 

*^©l»^#U'<^f-K*3-K««i| (flbLtf. cDNAt^^VADNA) 

h«s^d-->^ (dna ©m® ttztemLvm^mmm^t-K 

6W£<7*-{C*fA£ft6DNA ©-gPT-fcSC£An?£So 3tR£ft5#l» 
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. Tjwvt^yr?-^ t=.e/y-*-H?N ipp „ 

(U- >y # p v -< -fe ^K^o^^HzX (Kluyveromyces) a - @Ff 
OmM&t®, 010, 182 -t)). lfctt»X77 £U C. TVI/hf* 

>X^T;7-^'J-/- (EP362.179X tfctil090/13646KE«©S/^ 

ttERIfck @*©£ffll> »SR^-f;uxico^rSftnf**o ^x; KpBR3 

^ TtV-M;!/^ VSV tfcfctBPW, iffiUttWfflliac:43^5^D-->^ 
^Tti&Wifte^ (SV40*y i?>&. *ft*<f^7n^-*-^H& % fca6te& 

*vf>:/. y h h MHz- h^iM? 'J >^Z)fiffiftK*fett<fio 



WO 02/06486 PCT/JPOO/04389 

2 6 

v* ; ;y\mtm\&ktiH-ir^ (b) %.mmw^m?. tMtcc) m. 

. iW«g»c*5^T4i®Cf«o C©«#S»?©» (Sout 
hemetal., J. Molec. Appl. Genet. 1: 327 (1982)). 7>f37i;-/li ( 
Mulligan et al. , Science 209: 1422 (1980))*fct±>W /n^e>fi/> (Sugden 
etal., Hoi. Cell. Biol. 5: 410-413 a985))^©3SW*<&B*<5o ±12© 3 
H©«> W04dE£Slk G418£fctt;M"W$/> > xgpt (v-frn 

fcf* C i Id J; o T?gggg!f*a<£##-<5 fc&lc^fCjS£«j§ftflE© i> £ 
j&>ftSo SftEfck ^#©«^ja^Ji«ft£#bft. CftiCj^TiliR 
;t£^&0^7S©tf K&3- K-TSDNA ©M^©ittia^ft3J:9te 

f- K©itfi$n^»«. mfisnyaHA fr£>£j&*nso ^is^&«fc?©si] 
©«, * * y- 1 Rtf-n* j? s l < tt&gm* * of-^-r 

H/l£*l6o ^»HFR££|fflL7dj§£> jSKWilfflliatt. Urlaub and Chasi 
n, Proc. Natl. Acad. Sci. USA 77: 4216 (1980) |C|3ltetflT^4J:5lcLT 

n/-c»«±i7\t§iiS©^ h b Is**- McHSnSo CtlfcU DHFRitfe?© 
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DHFR©#^ic|S^^-r; $Rte*ATCC No. CCL61 CH0-K1 ^©ffigc©ili5£?g£fc 
jfOT-riS(EP117,060) o 

WR^Wti) li> rt^WS/^ Mr?4*/>^ £tzm4im<DT 

^5trpljftfe?T?*-S(Stinchcob et al., Nature 282 : 39 (1979); Kingsman 
et al., Gene 7: 141 (1979); £fc(iTschemper et al. , Gene 10: 157 (1980 
)) 0 trplitfem b U -f h 7 7 >i*re©&W&fcfr£fc< HS©^fifck fl&tf 
. ATCC No. 44076 * fcfcffEP4-l^KftLT©^^-# (Jones, Gen 
etics 85: 12 (1977)) 0 S^a^ffl^V Acf"etrpl{cti{i^fe^i, MJ7> 

^T^&CiiCte&o PHMc^ Leu2- 431@te$(ATCC 20,622£fcii38, 626) {± 

W -fe* (Kluyveromyces)^S^^^^tS/ci6{c^ffl $n^> C i^T^ 5 ( 
Bianchi et al. , Curr. Genet. 12: 185 (1987)) 0 'J 3 

hW+^5/>^7^li^^t5^J>6©^^6^ l7^f-(X a lactis) 
{Co^Tfg#£ftT^<5 (Van den Berg, Bio/Technology 8: 135 (1990)) 0 7 

©fca6©£^£v;l/f-3 t°-§mi<? ? ~ fefcl SriVO ^ -5 (Fleer et al. , Bio/T 
echnology 9: 968-975 (1991)) „ 
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- kdna izmmKimistiZo 

Xl^t (Chang et al., Nature 275:615 (1978);WGoed 

del et al., Nature 281:544 (1979))> 7M'J^7 7 ^-^ Hj7°b7 7 
Xtrp) -fv^-?-^ (Goeddel, Nucleic Acids Res. 8:4057 (1980) 
36,776) aecXiC tac7°u€— ^-HOW^D -J K7°n^-^- (deBoer et al 
., Proc. Natl. Acad. Sci. USA 80:21-25(1983)) L^LWbs » 

3- K£n- K-T-5DNA (Siebenlist et al. , Cell 20:269 (1980)) J^t^iciS 

4- ° ^7°f- k* =f - Kf-^DNA ictssiwicjtg* n/c i/ + > - yjitfji?; (s. d 

.)K?iJt>#ire&5-5o 

^TOX^t&tfsm ^ISW&^b^l25~30±^±^{cfeS^6AT 

Kn/vmm&mLT\, > s 0 # < ®it^©$i¥«^ b7o~8oit«±^i;: m<< * 

&Zft&%(DmV)W$m, CXCAATH® (Xte&MOZtl'tl-F'C&lCtfr-Z: 
£6) T~&Z> 0 ^WttlW«l^ AATAAAlS^iJ-c-\ ZtM?- KE 

»3' A^;i/<H«-3 i/^UTf*§ d dft&©IE 

-fe U— \£<D-?a*:-?- (Hitzeman et al. , J. Biol. Chem. 255:2073 

(mQ))ttzim<om^^M (Hessetal., J. Adv. Enzyme Reg. 7:149 (1968 
); ^Holland, Biochemistry 17:4900 (1978)) > #iR&\ x.;?—V\ ?*UHz 



WO 02/06486 



PCT/JPOO/04389 



2 9 

jlTJlrt K-3- *X7x- hxb Kd^-^ 'S+V*-*-- • fe\ tT;K- h 
7^7 ~tr\ 3-*x*^ "J -b U- K — fe\ t°;l/K- h h 'J 

ft* y *nf-**>r >n yu-byl/T^xt K-3- *X7x- hf't KpW— 

Hitzeman et aL, EP73, 657 A KfaRSftTVSo fcx 
@£S7cHr - * - kj&zffi mm is tl&o 

jJ?'J^-^7-r;UX, H^-M^t; (112,211,504), TfV7^X (7fV7 

o>M;t/X. Uhn^-f/l/X, B3MT^7-r;UxWayft L<tev$7>7 
;bX40(SV40)^© 7 ^l/X^fV A fiR W: 7 ^ f - > 7n ^- ^ - £ tz \U 

SV407^;U*©MI32£(iM7o*-*-(^ sv407^;uxtt^w; 
t)^tTSV4O©0JIW^»ritiLT^S<#^n^ (Fiers et al., Nature 273 
: 113(1978); Mulligan and Berg, Science 209:1422-1427(1980); Pavlakis et 
al., Proc. Natl. Acad. Sci. USA 78:7398-7402(1981)) 0 t MM M #o7 
^;I/X©ips^7o^e-^-{^ Hindlll E ^iJPSifrK"i: LXU^<n^tl6(.G 
reenaway et al., Gene 18:355-360(1982)) 0 K^-<t LT7 v^tfo-vtf 

4jux^mt6m?[M^^m^u mmite. *s#im4i9,446 ^ 

mmmzM^tiX^&o C(D^(D{mU, *®#fp^4,601,978 ^|ffl«{c|H 
MZtir^&o -9-;i4«cfe{j-^^^>^-7iO>^n- KtScDNA©!^ 
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(co^T> Gray et al. , Nature 295:503-508(1982) ;i£$$ / Vl^*'M;UX&* 

y 9 - 7 x a >cDNA©^icol ^ Reyes et al. , Nature 297 : 598-601 (1982 

gtiCo^T^ Canaani and Berg, Proc. Natl. Acad. Sci. USA 79:5166-5170(19 
82) r v 7 x 1f;U 3 - ^ 7 << JlX®&< «M^7°o ^ - 1 L Timt 6CV 

-wmmm, -vhvmwmim* ?-v{~-x^2»x?-wmm. HeLa 

mm $.^V7XNIH-3T3 mmKmmWmhT: m(DmiK~D^T, Gorman 
etal., Proc. Natl. Acad. Sci USA 79:6777-6781(1982) d d H6 

o 

&Qm&£wm^z&$mer# x )'<-7 : ?- k*=t- f-tsdna ©sg^a, < 

(Laimins et al., Proc. Natl. Acad Sci. USA 78:993(1981)) Rt/3' (Lusky e 
t al., Mol. Cell Bio. 3:1108(1983)) , -f>ha>|*) (Banerji et al., Cell 
33:729(1983))»'{cn- Kl^iJ^tlg^©W (Osborne et al., Mol. Cell 
Bio. 4: 1293(1984))© 9 ^{-B^tU^tlT^-So ^BT'te^< ©x>/N>if- E 

;l/Xi*©i>/N>-!f-*^$ns-c'^59o ^Rtf. 1M M^n-M^x 

(bpioo-270) > mw* ] )yy<D'$Mmz&mt ?x>^>f- fttf 

-t-SiUy yMco^Tte, Yaniv, Nature 297:17-18(1982) d-e#BS£tl 
§ 0 x>/N>ir- i^^>J^7f-K=i-FWJ©5'tf;W3''tiMt^^T^ 
^-^icxT^x^ti^^ ^L<(i7 > n ; e-^-©5 , ^ic:EE^ti 

mmm&m mm. mm. mk. wm. t k ttz&mmmmte*. 
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tlttEfllfcU mm.1t 4 ^xftDNA £ fclicDNA©5' 2kX$tstfkK& <0 3' WM 

^§LfrM^trefcoT, E. coli K12 © 294*fc(ATCC 31,446) #JB$HQfeU 

»gx> K?$r UT— «cJ;*)4Wf$tU Rtf/£fcfc»essing et al. , Nuclei 
c Acids Res. 9: 309 (1981) ©^fe ^L< iiMaxam et al., Methods in Enzymol 
ogy 65:499(1980)©^&ic J; <9m\®feZtlZo 

, -TiftBSSfcU ^«^feV^T?^^M^pff6i-t§^^^^-©M 
M LT^iiiifflfl^^^^^-©^©nt: 0 -^^U 

(J. Sambrook, E. F. Fritsch & T. Maniatis, "Molecular Cloning", 2nd ed. 
, pp. 16. 17-16. 22, Cold Spring Harbor Laboratory, Cold Spring Harbor, N. 

y. (i989)) 0 m^im^t 9-imm^m&£m^mm&&, 
< , ^ o - nyawA ^ «5 - n§ # u K^mffeo^©^ 
^Ritii u m&mffim&/m&T-74 mtm&# u^f - k© 

.jfeO^ffe Mifflin Gething ^ Nature 293:620-625(1981) 

;\|[antei^ Nature 281:40-46(1979); Levinson^ EP 117,060; 117,0 
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»i:1$i:ffflft:^7X; Kfck pRK5(EP 307,247)£fc(ipSVI6B(W091/08291)T-& 

•So 

s 0 flbo^ift^g Att. jfisgi *nsaa»Tf**o -at* h 5 >X7 * * *> 

TfV "7 ;UXEIA-BH$5^293 t bKPMS»> pRK-^-XOK* * 
ffl^Tl) >^;^>>7Ai40^{wct5-iitth7>X7x^ hsnsdian? 

„ DEAE-t^X h^VfelCfcoTCOS h7>X7x^ htSfc&KteffiS 

(Aruffo et al., Cell 61:1303-1313(1990); Zettmeissl et 
al. , DNA Cell Biol. (US) 9:347-353(1990)) o jm.V)9 >'<9%tM*tl&l%& 

^{c^$nSC«t^*-e^So 0lR&\ pRK5-^-X©^;?-te> >?h Kp^ 
— fer(DHFR)&3- KU G418{C^t^,I>H4^Wl>fttn^^vX 5 
KcD#£"F£\ CHO <fflflajc3HA*nSCi**T?*«o G418»t£©;7n->f^ j# 

-cams Mo Mk&tf 'j \?M-jmKmm<D u -^-E0j*ftfc*£fc 

— etfctl/W/y K- J; ^ £>*lS 6 7 (Gascoigne et a 
1. , Proc. Natl. Acad Sci. USA 84:2936-2940(1987) RtfMartin et al. , J. Viro 
1. 67: 3561-3568 (1993) )o dCIKfc^T<^-£?p->ffcU fi^S&© 

tt#§©miEm w*.^ WLtf> l con m®*m<&_ 

coli) ^ -7°o f- 7X (Proteus) „ x>rn/<?:?-(Enterobacter\ ? U7*v<x 
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5 (Klebsiella) > x;U£>r ^-(Erwinia) s ^DVt^v • ^7>r A>J 7A(Salmone 
11a typhimuriuni)^l©if>'l/ ; &4-'7N -fe^f-J ♦ -TVU-frX;^ >X(Serratia marces 
cans) ^©-fr^^T^ i/f v (Shigella)^ • X^f- 'J 7. (Bacillus subt 

ilis) RO^^X • U t iX*;U^X(Bacillus licheniformis)^!©/^^ 
. i/A— • Txil/^V — if (Pseudomonas aeruginosa) ^©->i- K* 1 *" 

X, »'iCXhU^hv-r-feX(Streptomyces)^Wbtl'So -oOlftU^ 
coli ^n-->^*5^(i5^Si^ L coli M10U& L_ coli 294 $c(ATC 
C 31, 446) Tf***^ L coli B s coli X1776 (ATCC 31. 537) „ E. coli W3 
110 (ATCC 27,325) , E. coli XL-1 (Stratagene) „ E^ coli HB101 , L_ coli 
NM522 N E^ coli NM538 „ E^ coli NM539 > K_ coli DH5a. E^ coli DH10B „ 
E^ coli JM109 &C>'^0*©flk0*H^T*&So d ft & ©01 o T 
> K3@«I«t>0t?tt^^o i_ coli W3110 flcfck li$l/LDNA &jmmfrDtz#>® 

iUBBStt. ft/M®®J®Kf^*^t5t>©T*5^§"C*So 0>J*-te"> 1311 
0 flcfcU coli 13110 27C7**(ATCC 55,244) ©»"&££ 9 {C^ 

- K-t sitfe?^ ^Tit^»^4 D § «k o K{m% n& c i^-e§ & 0 27 

C7^©5^&iife?Bta. tonAA tpr3 phoAAE15 A(argF-lac)169 ompTA deg 
P41karf T'&3 0 LT, *S#fr1N, 946, 783 ^Bj!ffl«{c§f^£tl«S 

^XA^Pf-T— If^Wf-SE^ coli Ml^Ci^So SiJ&i L 
T> PCR tizim®m&$ ] ) *7-^^<D?u--><tm;i>ftfMT~ 

3- K^^-©&©?n-x>^O^ffi±T-&<g>o If >y#u^-t?X • -fe 
blf > vT(Saccharomyces cerevisiae)3fcfiSS©^°>it§:f^ "F§^'ffit£ 
»#DfiTii#k^K^£ftW3 0 LfrLtt#&N i/^y^DT-f-b 
7 • ^^^(Schizosaccharomyces ponibe) (Beach and Nurse, Nature 290:140(19 
81) ;EP 139, 383) ; * ;M" W -t?xH(Kluyveromyces) Jt£ (*H#fP^4, 94 
3,529 -tBJgffl* ; Fleer et al. , Bio/Technology 9:968-975(1991)) . ^RtfK. 
■7^x^X(K. lactis) (MW98-8C, CBS683, CBS4574; Louvencourt et al. , J. 
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Bacterid. 737(1983)) „ K. KdV7oM(K. clrosophilarum) (ATCC 36, 906 
; Van den Berg, Bio/Technology 8:135(1990)) ^ K. 75^1/ XCK. fragilis) 
(ATCC 12,424) > K. 7;l/f-(K. walti)(ATCC 56,500) > K. 7;I/#'J #7.(K. bulg 
aricus) (ATCC 16,045) N K. 7-f ^"7 ^ (K. wickeramii) (ATCC 24,178) > K. 1r 
-tM/^'^d thennotolerans) . RtflL v^y7?X(K. marxianus)^ 
; "7 >f T(yarrowia)(EP 402, 226) ; t°+T • h U X(Pichia pastoris) ( 
EP 183,070; Sreekrishna et al. , J. Basic Microbiol. 28: 265-278(1988)) ;# 
> f J? ; h U =f^;Uv • U-i>T(Trichodemia reesia)(EP 244,234) ; 

• 7-7 ytKNeurospora crassa)(Case et al. , Proc. Natl. Acad. Sci. 
USA 76:5259-5263(1979)) a 7 >— -f-feXJl (Schwanniomyces) >» WiAi 
•>a7 >-^-7>f -fex • *7 i/xV^ U X(EP 394, 538) ; tft^ttil #R 
^.r-> ij 7 MPenicillium) , —^-nxtf'^NeurosporaX N 'J 5 5? 
7A(Tolypocladium)(W0 91/000357) „ RtfTX^M^XJWt^ 0>Rl^ A. 
— f-'j3.-7>-X(A. nidulans)(Ballance et al. , Biochem. Biophys. Res. Commun 
. 112:284-289(1983); Tilburn et al. , Gene 26:205-221(1983); Yelton et al 
., Proc. Natl. Acad. Sci. USA 81:1470-1474(1984)) RtfA. -V x-;Ki ni 
ger) (Kelly and Hynes, EMBO J. 4:475-479(1985))^©£<CDflil<DJS> S> W 

ssfcswbtiSo ^ < n -7 << )^mi^mmrf\z.nm-mn^ 

tl&g&feSW&s m*-l& hVf7 • 7;I^X;WSpodoptera frugiper 
da) (>f^A'» „ 7xrX • T;l/sKfc??**CAedes albopictus) OR) , 7x 
t'X • 7x4v/^(Aedes aegypti) OR) . FaV7j ? • tf^x/KDro 
sophila melanogaster) (^/ix) „ S.D r ^>t">y • U (Bombyx mori) ^ 
llSStlWSo $Rtef> Luckow et al., Bio/Technology 6:47-55(1988); Mil 
ler et al. , Genetic Engineering, Selow et al. (Ed. ), Vol. 8 (Plenum Publi 
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shing , 1986), pp. 277-279; RCflfeeda et al. , Nature 315:592-594(1985)^' 

7')h^777-* U 7*;l/— #(Autographa calif ornicas) NPV ©L-l 

** > If y 7 X • * U NPV ©Bm-5#^> Qfoiz A^RflfrC* «9 . C ©« 7 ^ 

£?K:$ift£ft£:£ffl®. T^^f'J^A • 7^7rv/x>X(Agrobacterium 
tumefaciens) (D&6m®Wt&lzi%m-%Z.tK&-iTh ; 7yZ7 h£ft 
-So A. tumefaciens t^\zmm^Wl\^^t^ t ^©HHi^ ife&tf U ^ 
7^K*3-K-T§DNA !ii«lliffi±«^nT h 7 >X7i^ h$tu » 
m^TT'(iS^^'J^7^KDNA ^W^T^59o MKn fil«E»ii 

^U7xr.;Wbi>^;Ui^0#^A^Rjf^*^(Depicker et al, J. Mol. Ap 
pi. Gen. 1:561(1982)) 0 ftRT, T-DNA 780 ©^MfrbMSftfcDNA ®t 

imtt* t^-m-x-t^ c: t^m-ek %> (ep 321, i96) Q 

m&£Wt 5 C i te^T-(i1Ti*f-& (Kruse and Patterson (Ed ), Ti 
ssue Culture, Academic Press, (1973)) 0 Wffl^nSHlfltl^^HBS^^^Ji L 
1r;UWJEWS(CVl, ATCC CCL70);SV40 (COS-7, ATCC CRL1651)fcJ;^M 
tltz^JimfiPIl ;7~7 x )ill KU If ^W§M(VER0-76, ATCC CRL-1587) 
; t hrafii^(293»^^««iS#icfc{t^^W{-o^T1f7^o-Wk$ 
ftfc293 IfflR Graham et al. , J. Gea Virol. 36:59(1977)); JJ&JE^AX^- 
^lffl&(BHK, ATCC CCL10);^-^-i'--XVNAXj7-^HJJg/-DHFR(CH0, Urlaub 

andChasin, Proc. Natl. Acad. Sci. USA 77:4216(1980)); -?7X-t?;bh- U 
»(TM4, Mather, Biol. Reprod. 23 : 243-251 (1980));? 7 XfUSOMT 060562, 

ATCC CCL51) ; << J* W)E»(MDCK, ATCC CCL34) ; ^<^y 7 u-yv hSWft 
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(BRL3A, ATCC CEL1442) ; t h WSt4SM^(HeU ATCC CCL2) ; b hBM3(f 
138, ATCC CCL75) ; t hMfflMHep G2, HB 8065) ;TRI » (Mather et al. , 
Annals N.Y. Acad. Sci. 383: 44-68(1982)) ;MEC5»;FS4« ; tK^h- 
-73£«(Hep G2)^^WbtlSo 

^o!®m<Zti&o F7>X7x^i/ 3 y|i, ^£ft3aMMJCjSL;T. ^ 
<D£otmMKMWmmfi&<foZi^lTftt>tlZ>o J. Sambrook, E. F. Fri 
tsch & T. Maniatis, "Molecular Cloning", 2nd ed , Cold Spring Harbor Lab 
oratory, Cold Spring Harbor, N. Y. (1989) ©1. 82m^d&i$tl&&oizMk 

JB$*l5o T/n/^f'J ' 7y7 7 ->x>Xlci«, Shaw et al. , 
Gene 23: 315(1983) %X}!0 89/05859 fcfffi$£tl£J;9{c. & 3g0jt«M$© 

^®^^{-€ffl$n§o mic. mat* to 91/00358 icisa^ft^c. a^a 

ffl«^/c^^Pi?tJ!jtlffl^{co^TW> Graham and van der Eb, Virolog 
y 52:456-457(1978)© U ^ AttjRfe^ff* H»> 0 Hi?Ufc«Bfl$?§±^ 

©0K^^{co^T©-^6^W(i> *S#fFm399,216 #!C*5^TlH«$tL 
T^5o ffl^O^WQfttt. Hiifticte. Van Solingen et al., J. Bact. 13 
9:946(1977) RCfflsiao et al. , Proc. Natl. Acad. Sci. USA 76:3829(1979)© 

■%mmiTmmzti& 0 i&imt^ dm m^aisw^ m*. 

IstJf C 5o «2»tiB!S©ff^*^©A:fe©S^ ©Wico^T 

{i. Keown et al. , Methods in Enzyiology (1989). Keown et al. , Methods in 
Enzymology 185:527-537(1990) > RtfMansour et al. , Nature 336:348-352(1 
988)£dC-e#MT-i&o 
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Sambrook, E. F. Fritsch & T. Maniatis, "Molecular Cloning", 2nd ed. , Co 
Id Spring Harbor Laboratory, Cold Spring Harbor, N. Y. (1989) \Z.—M^K 

ti. g*©l§»T*S*£tl9<5o S^fcA^tBttigitk HamFlOCS 
igma) ^ #/jN&£g«(MEM, SigmaX RPMI-1640(Sigma\ 
$OUfg*fe(DMEM, Sigma) ?iilfflflS©^S{cffii^*So Ham and Wallace, M 
ethods in Enzymology, 58:44(1979); Barnes and Sato, Anal. Biochem. 102:2 
55(1980) ; #B#fFlfi4, 767, 704 ^ ; #S#fr1fl4, 657, 866 ^ ; 92 
7, 762 # ; *B#fFH4, 560, 655 # ; WO 90/03430; W0 87/00195 ; ^Slf^g# 
W^985%*fct4*Sf»W, 122,469 ^f^tlT^S^-fno^+fifca 

-t^ci(c=t^^ia»©rtSic#J6bti^) o ^n&o©wi«4^"fnt>ig{®c 

SXP^K^g) ^ M&KHEPES, Tris^) . ^l/tf^K (7fV 

S 2»3Q > in&t® (y>^-7^v/>™^) > tKI Gffi?^ T^o^e 

^i'ien©iI»Ml:^^nrfeJ:^o pH^©i^^#^ miofc 

Wfate&M^ — i£ft(ctaMammalian Cell Biotechnology: a Practical Approa 
ch, M. Butler (Ed.), IEL Press, 1991©F t 3{-l,^tt5^c:i^T-§§o s&XM<D 
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7\ SDS-PAGE. SJWTV^Wjlfl^ U^mcJ;^ 
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tt> ff t L < (dissociating agent) LT'ffo C £*<T?g So I? 

miktr&s w^<a^fc©w^ j -Mix 

y-;k 0 -2.0 mol/L 00 ©^-'^>tfflfcai*<8ffl"C**o J:t>$?3fc:fcU 
10~30Sfi% ©x^;-/k 0.5 —1.0 mol/L O^T-^>^ift^?**3> £b 
{c(i20S» Ox^;-;k 0.5 H <DyT-i?>igffllStfi&fZ>tlZo SfMtsM 
Wa8Bm'<y7TtLT&s 0.5 M yT—VV&SML 20£&X (Dx.?J-JW 
0. 05 M Tris Rtf 0. 01 M CaCl 2 &£WU pH 8. 0©7k^»W£ftSo 

£ § U j^M©£%/3££Wt £ fc® tc-t 5 1 \. HIPfJ&M ^ C 1 1> 
T?SU '^t-^f-f (refolding) £ Ot>tlT «fc I > c ££#SJIfcU jttfJ 
t£'<y 7 ri&t&nW U ^7f- KPJfefcS^W: hV >T >lf ^B^CKSfc LT 
S^*^a-LJ6SdiJcJ;t)IISt7?$5o R^7riLTt^ WLtf 0.04 
H DPS^ 0.10 M S^^;Uv/7A^t,^oT^S, pH 7. 5©7K^S*We»tlS 

R^©^©wf»m^©^^b^»^y^^«0^$ti^i!fe^^ u < 

©& mm&b o t, itHs >2g, RO^ < © * » ^ Kt££ fctt#> > 
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^° I) - KXttlte* >/*^»4n (1) a * U HfelcJ: 5 Mmisti&m&Kt 
%cfc«9^^i^-5liS^T\ (2) spinning cup sequentator^-^-^S C tici 

> MfcEF t L < « 1 L < ttQ. 5 C ktimtZo 

$$ffl(D%mmi^ (i) m-©^#:©H m^mm^^m^^m.^ t 
mm&, wmmmmuzV), mm-^Km^. %mm\tL-unm 
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a&zwtmm) K^m^u 4 y vtzuu y t? h uxmmmvimm 
tzffi>k%mw±mwx&$mt 6 z t®x% & k©£^to 

%> << Himtt § Z tti<X% § 0 

ns*<, zzx tits m$^m^irm^t^oWere$><o, & 
attntitte^ ^^la^nfc^c^LT^^^n^b-r; ^lt 

^B^ofg-^KO^^T^ Ltitz «9 XfcERSttfb Ltt^ feo^tt tftUitt 
&tt^ ii. ^f£(^> ^©^©±T©$J$jMi. 
#fgBJ3©^»®te> ^©tt**#i-*li^^^^«tt^ 4mt 

t {cj;oT> ufaa-ai LfcaBsgsa^** tz\i.-mmmm\mm h z tare 

(A. Osol (Ed), Remington's Pharmaceutical Sciences, 16 Edition, (9 

80))„ z?Ltitmmmfc&^rfr%ztiz>fflfc wmztzmmmtL 

Ifc££fc4/Wl5ffl ; Gfol08£?fcffi) ©tf «J"W K ; mrjifi y 

©H7;U3-;u ; ^ h >J A3*o*S#iS©&H'#> ; Rtf/Xtt h *>f-X 7> 
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o 

■??n^-?jli>3>mzAtlt:k<D-?&^X^\ Z.<£>mft\$L Osol (Ed.), R 
emington' s Pharmaceutical Sciences, 16 Edition, (980) }C§|7r;£tVTV<5o 

tumble mmimmii., mmm&vim&fcftftt&frttzi&im^ 

mMWfflfflL'<v^ SfcMtfTFfflffiMtt** U&frc£©"?*S&£#*- 

«am Jffii*k Hart, m ffirtrt^ aa*u i«> #fc 

.fcS^fcfeWf&ftSo *^©S«K«> *ftftteJ:*)jSittW»^ SfcfcfcfcS 

\ ^'JiXfyK Ka^rVl/ (^R(±'s Langer et al. , J. Biomed Master. 
Res. 15: 167-277 (1980) &tf Langer, Chem. Tech. 12:98-105 (1982) fc|BS£ 
£*15^'J(2- tFWxf;t/-^^^iJl/-h) „ SfctttfU (t^;l/T;P 
3-;!/) ©n^ijv-) . #U5^f-K OKSmpmUS, 773, 919 ^ EP 58,481 
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) , L-ffJl? i >^Rtf#>vxf-;l/-L- VHP/- h©ntf y^?- (Sidman e 
t al., Biopolymers 22:547-556(1983)). iV^Wk^^y-^-^T^- h 
(Langer, Chem. Tech. 12:98-105 (1982)) . Lupron Depot™^©^j^?LII- 

-f KT-fef— YfrbftZmgWRfflM > »te#y-D-(-)-3- t Ko4=-> 
8HKEP 133, 988)* W£ft£o 
i^U>-^-;UT-fe^-hRD f ILM-^U=i-;U^CD^'J-7-(i> 100 B 

„ *n & &37°c icfci ^T7K^-{ca§$ tu *©ng££ LTg&ttzitmk&Bz. i 
-A{cAtifcfc©^Wbti^.o #^©^^jc£^ff-£ y ^v-Att*n 

a#^©^»c«fcoT*Bi^-5C:t3&*T?*So WLi& DE 3,218,121; Epstei 
n et al., Proc. Natl. Acad Sci. USA 77:4030-4034(1980); EP 52,322; EP 3 
6,676; EP 88,046; EP 143,949; EP 142,641; #188958-118008 ^; #S#fPll 
4, 485, 045 ^frtfimmm, 544, 545 ; MO'iCEP 102, m<Dm&£%Kt 
S;i^^o It> y^V-A(i. ft/jNtt (&J200-800 t>^Xho-A) 

d ©ck 9 fc*©#Dj££©1£K<b LTJi. ^tfH^JJ^ uis *>©-?& 0 
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oim&wzo z.t.tfti^t^i zt>mw& zaztemmte^o 

o £ L v vgf£tl«te Rfittt© ©Tab So 
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mm^^wmtt^^th^^o «£wt3/^ti#©«©ii£. * 
« 8 ^ 7 £ io #s&g*fcg|j i m&z mmmzm^ irzti e> © o % 

bjftgJcjS CTMiitR Ltiit a C <h^"e§ &o 
ttfcs BJllfflW&OTSfC&^T^ ESHix IUPAC-IUB Commission on Biochemi 
cal Nomenclature!^ &&wmMftWfc&^xm%ftfc{m$ti&%m 

mm 

(&mtz^ z<DM&W£im®^®fc&KmfeztiT^6k<Dr~&&o c 
•em^- mwvmw&mfe itz<o^ mmt § c <t 1 ©-e «ae i, > 

^&&©T-£3o 

t&m&tl&t, DNA ?o-~>^T1i J. Sambrook, E. F. Fritsch & T. 
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Maniatis, "Molecular Cloning" , 2nd ed. , Cold Spring Harbor Laboratory, 
Cold Spring Harbor, N. Y. (1989) IkXf D. II Glover et al. ed, "DNA 
Cloning", 2nd ed. , Vol. 1 to 4, (The Practical Approach Series), IRL 
Press, Oxford University Press (1995) ; #}CPCR &Trti. H. A. Erlich 
ed. , PCR Technology, Stockton Press, 1989 ; D. M. Glover et al. ed. , 
"DNA Cloning", 2nd ed. , Vol. 1, (The Practical Approach Series), IRL 
Press, Oxford University Press (1995) W M. A. Innis et al. ed. , 
"PCR Protocols", Academic Press, New York (1990) {cfH^O^icip DTffo 

^(protocols) ^WttOMmMZiM LTl^o 

(1) KMUCl-*illn:#:(MUSEll scFv. OT"MHL")£3- Kt^iffiSW pTZ 

HLT&-5) ^KfMLtZo PTZUT-3 &7v7.l KX^-T*&6pUC1180Hi 
ndlll-EcoRI MlK, h <J»U Vf-A»(H 

yHELlO) ©scFv^AL^fe©T\ C «|ij(c(ic-niyc ^^K^^'»{cHis- 
tag (Hisx6: t7.^^>6 a#tag)^«J{^A$tlTO^o ttzscFvO^K 
^f-KU>^7-»{C(i(GGGGS)3 (OT"G3") «LTl^ 0 

#reMUSEllg£B »W7'J F— ?*5mL~cm, ?V^X*± 01igo-dT30 
^UTmRNA^ttHH. (mk^^WSmK^Vmh-hLo -©cDNA^bA-B 75 
-fv-^^TPCR ^{CJ:J9MUSE11 VH(OT"1QT) *imU Nco I-Eag I fflk 
KXlQZfyXi FpTZUT-3 OHyBEL-10 VH K^itfe? irfriAtl^s 

^UTC-D 7^-e-£ffl^TPCR «9MUSE11 VL(£1~BIL) £itfiU EcoR 

V-Sac II yftfbfCj^pTZUT-S OHyHELlO VL£n- K^&»feTOt£AtlglX- 
§ d i"epTZUT-3-MHL-G3^M Ltz Q itfcTO^V S/&£ffl^T$£ 
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A Ncq I-MH back primer 5' -^CATGGCCX5AAGTTAAACTGGAATCTGGT-3' 

mm^ : i ) 

B MH-Eag I forward primer 5' -CGGCCGAGGAGACGGTGACTGAGGTTCC-3' 
C EcoK V-ML back primer 5' ^ATATCGTTATGACCCAGGCCGCGC(r-3' 
D ML-Sac II forward primer 5' -CC(XXXXm:A(XrrCCAG(n , TGGTCCC-3' 
(2) in£D3 -#II#l$(0KT3 scFv, OT"0HL")fepTZUT-3-MHL-G3i:|ll#W 

&T°mnifr 0 okt3b F-^$mtkmmmm%mmmm 

mm^tif mmmu&^ti-f^j-z-i-Y -com vhcotoh) g- 
h TOKT3 vuBrroL") &pcr m^mmu zn?mwmmnitK&io, 

\m®1j&'eAtm?t hZ.t TpTZUT-3-0HL-G3£fp®i Ltz 0 £ tzOmt Ft 4 >F*3 
(Di?XJls7j Kf^OT^Ltt^free&Cys C©Cys ZWklMm. 

. pSNE4-OHL-G3-HC100aS£ M L tz 0 

E Nco I -OH back primer 5' -CCATGGCCCAGGTCCAGCTGCAGCAGTCT-3' 

mm^: 5) 

F OH-Eag I forward primer 5' -CGGCCGAGGAGACTGTGAGAGTGGTGCC-3' 
G EcoR V-OL back primer 5' -GATATCGTTCTCACCCAGTCTCCAGCA-3' 
H OL-Sac II forward primer 5' ^CGCGGCGTnATnCGMCTTTGTCCC-3' 
I OH HClOOaS mutation primer 5' -GATCATTACTCCCTTGACTAC-3' 

mum-. 9) 
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(3) Mx3diabody (iffl0L(ffl-^31inker-0L)<b0HML(0H-G31inlcer-ML)®ZloCD 
t&frbtmZtlZo ^-ttpTZUT-3-MHL-G3«fcpTZUT-3-OHL-G3-HC100aS 
&m^tl?'tWco I-Eag I rimtU t§i:icVH^AW^§CiTT)SNE4-fflOL 
-G3 , pSNE4-OHML-G3-HC100aS ^?-%imitz 0 

(4) SEA (Staphyloccous Enterotoxin A)«^lb^#SE^»ffl^© 
H)H^i«SJ: i 91I^/-cSEA m*L~l K^E£gStaphylococcus aureus strain 129J£ 

ttffi L /Co C ODNA b J-K ^7 v -%m l ^TSEA itfei^PCR J; <9 i|t§ 
U Nco I-Xho I rffbJ^Novagen *±©pET20V<^-i;:#A> pET-SEA 
mtfco fc*>\ K 7^>f ^-ictiSEA ©C «^cDii^fi®{1^©±^>gtt 
U >^7-|^iJ(GGGGS)i (OT"G1") ^A/TV&o § bl-SEA ©#&£{g~F£-£ 
&tzti<Dmm, ttlt>*>221 &©Asp ©Ala 'xOgglfcU L 77>f v-fc:J:t)«g 
&#Stt^&Ate«fc«5fiH.\ »f-D227A mutant SEA( OTmSEA) mi<t 9 
-pET-mSEA^ML/Co 

J Nco I-SEA back primer 5' -ATTCCATGGCTAGCGAGAAAAGCGAAGAAA-3' 

: 10] 

K SEA-Gl-Xho I forward primer 

5' -ATCTC€AGTGMan€CACCrcCACnGTATATAAATA-3' 

mm% : 11] 

L SEA D227A mutation primer 5' -CATGCATATTGCTATATATTTA-3' 

sawt 12] 

mSEA-MHOL £n- K««e?®fl^iOT0«fc 9<^o^ 0 £lfMH0L-G3 £ 
Tf3M <fc±fED y^^-^^TPCR *fiH<\ i^TXho I-Sac limbic «fct) 
757.5 K^^^-pET-mSEAf^fj-SXho I-Sac IimLKWAt 6 Z. tV, pET- 
mSEA-MH0L-G3^f^L^o 

M Xho I-MH back primer 5' -ATCTCGAGGCCGATATCCAGCTGCAGGAGT-3' 

tm\m 13] 
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(5) i&£M6M(mSEA-Mx3) K^S«^teOT©&tcflgg LT & Sit 

fe?^7ci-fmtfc 0 *n&teOT©s*)"c&So scfvohjse 

llscFv: "MHL")^3-KL/i»fe : f^#tim^^-(pSNE4-MHL) > tJiCD3 - 
*fiSn*tecFV(QKT3 scFv:"0HL") £n- KL/c«f5 : f^#tr^^^^-(pSNE4 
-0HL) > EcoR V-SacII^{b{Cct«9^n^tl©VH<&Atl^fcMH0L(MUSEll ©VH<h 
linker-0KT3 ©VL^U^^K (GGGGS) 3 ("G3") ~m&iS-&tzi><D) iOHML 
(0KT3 ©VHiMUSEll©VL^G3T^^-ti-/-c fe©) £n- K Ud»{S?£^frfigi 
<^^-pSNE4-MH0LS:a f pSNE4-0HMLo Staphyloccous aureusE^T'&SX-^- 
fct!Ix>rn f^>>A("SEA M )£:3- K«itfcr\ »(c^-©Asp227&^Ala 

±!E0KT3©H m$mmW)M$Mtm£tZ>~'?(DCys m-Kk?— oCys 
ifimU 4H&&^£^Z&ZZ£imbtlT&b* 0KT3© VHlOOa &© 
Cys £Ser JC^J|£-bMC100aS H«L> NtM&RMfcffll'fco * 
fc> !pRli^**^*«#U^f-KU>^-K:o^Ttt> (GGGGS) i ("G 
1") T?*6t>©*>TO»^K:JB^fco 

mSEA-MH0L-G3^n- KYSit'&ff-o^T^ pET20b (NovagenfriO © Nco 
I-Sac II§ Pfe{cMB0L-G3-WT^^AL MH0L©± feNco I-Xho I -£mSEA£* 
ALfco 

Hfifeffi]2 

HSfe^Jir^L^roCit^ mSEAMH0L-G3-WT »{cOHML-G3-HC100aS £ 

;HE?tJ, Sl^fcB<h^>/^K^^fcB©/ca6©^f-KWik afctftc*-** 

i[£-£3fca6©pel-B i/^Wl^yf- h\ ^ >/N°^K^fcB©/cJ6©c-myc 
^°^K©ltMS:D : ^l±S0/'cJ6©tX^^>6 mmag (His Tag) fiflk 
M$KmW=?- SSITerm. £^£;K^-pSNE4 © Hind III-Spe I gflfe{c± 
13^ a -x > ^ - X <0 ©~o©it^ mSEAMH0L-G3-WT »'(C0HML-G3-HC 



WO 02/06486 



PCT/JPOO/04389 



5 0 

100aS *£fcffind Ill-Spe MKZWAtZ £ fGi^SSSSS,^ ? -pSNE4-mS 
EAMHOL-G3-?TipSNE4-OHML-G3-HC100aS #WBSl/fco tt993f*BI5 Kfr&t^ 

^g£^fcmSEAMH0L-G3-ffT »i;:OHML-G3-HC100aS ©jggl 

mW<? ^-pSNE4-mSEAMH0L-G3-WTipSNE4-0HML-G3-HC100aS tttlZfttte 
1BL2KDE3) &mtmU ^««2xTOtt^ffl^28°C-efi 1 o/-Co O.D. 60 o = $J 
0.8 <htto*:«fcc:6T\ HztglmM ©IPTGK:<J;»JiiSi£SS*U -Bfc$giUg«L 

T 5 KW«MM&(SDS-PAGE), RtfTfestem-blotting^fr? C ifcj; «9 £*©li 

i/tHis Tag trC^ffl^Tfto/'cWestern blotti^g{cJ:^^|ff(iMH0L(i[5i^<^:' 
^JtiLhff Kftm LTl/ vfcl > C MHOU 0HML*(cS#|*l^t4®^(cftfe^ < # 

mSEAfflOL-G3-WT&tE'tcOHML-G3-HC10()aS ©ffiSj 

mm&m, m^m^Hmm^m^yr^y/?mz-m °c-e 
su ^y^^m^mtim, mmm-cms Tag <b#M^{^f-a^i 

Mafia (TALONTM : CLONTECH ftSD &m^&M*ls- b77i-TJ -9 
u^h^y^-^mm^ff-otzo #®^©SDS-PAGE©^(«c^o wa 
shli^ic^g^i^y^^S©^*^!!!^^^ elute MftK%ft&.<DM^W 

ou RmwLtmbntzo tmmmm&wm l tzmmmmmifc i 



WO 02/06486 



PCT/JPOO/04389 



5 1 

fflSEA-Mx3fl?cp^ML 

mutmmKmm >'<?m%i& : &Antz 0 mou ohml©28o 

^375 vto1]n^r4Vr'Amm&<CkK£&mjV%J&(D'&, MH0L<b0HMLM:l 

tz 0 mL®imL?T-yyWm&l B&%KZ iK2M>llK0.51U0Mt 
^{cT{fT^<|^P§»?*(Cj;-,T, '£^J©B&££*TV\ *£*©1M £0.5 
H CD«m(c*5^T. H^J«bLTilf^;l/^f-5j->«^375 jt/M . US 

»frJg<j£ ltl-t;1/^->»M. 4 m »^fcflnx. 4 °Cic«-r§ c t 

fc«k*iHI^0ffiii&Ebfco 1 L (MHOL:500 mL > 

OHML.-500 mL)*7t^^lnig(m^7l5^g/DiL) ©JRl«;L/to 

In Yitrotcfetf ^ Wj#ft-?5fe®a'J^-MTSAssay 

MTS assay {cd:«3, JMg«TFK-l j^IAK fflmfc&tQ £tltet'<mZtltzfr 
«U: 0 -t?;l/#^>b£lTl\ RPMI100 //L *fc<9«10 4 ©eft**?!! 
Ho 96^U-M^100 lfo#&> 37°C-e-Bfe#So aftS6«£gMS 
fcfcS*$tafflTC*R iiB^iLfc^U- McBM*50jkL fo^& LA 
K IfflKS^E/T i£K:ttSck?JCRPMlT#f?U 50 //L -fo#& (E/T Jt : effe 
ctor(LAK)/target(TFK-l)) 0 37°CT-48H#r^«o ^b- b®%mm*mm, 
PBS JCj^^ MTS . PMS , RPMI^te. 37T)T-30~605M >*^- K 7 
U— h U — y-T*490w (Dm&&Mfc, 

G£) MTS s$M (CellTiter 96 AQueous Non-Radioactive Cell Proliferation 
Assay, PromegaftSSD x PMSCCellTiter 96 AQueous Non-Radioactive Cell Prol 
iferation Assay, Promega ffig£) 

m 7 KTfit «fc "5 mSEA 4% \ Diabody T? feDose^ftiC^&lBW 



WO 02/06486 PCT/JPOO/04389 



5 2 



W&&S&l1dtj{ mSEA-fe3 fcolvrfcU 5 fig bL _i |C*^Tn 100 % ©fi^ 

SCE>-e$X*lfftA&> 10ttBfcK:5 x 10 6 »TFK-1 ifflWv^Xf^Tftl* 
o TFK-1 feWmOB'&( l@i^4 aufr>&6 mm) }C2 x 10 7 »T-LAK »£20 
/ig © mSEA-diabody *«&Lfcfc„ vtfXggUJIjUtM H«T-£Ao -®H 

o Diabody icfc'Otk &%W£®imM^M<DMWWI^£tlfrj)K mSEA- 
Mx3 icol^fi, 8Wtct)fc«9> ®ilfflll!©^©^^W]$lJ^IS^L/-Co 



Staphylococcal Enterotoxin A (SEA)te:/ F^WM®jM£^&$hrM21. lKDa 

tlT^So cntiit-SEA OMHC classll JC^3^fl3BftD*7te«fc* $>®T\ 
fflBfeifcom classll ^B^iCSEA £M<DT tm&ft&Xtt&Z 

i{d^Hf-^o SEA ©D227A ^WTCE £©§Ifafr^T&-£<5C:<!:tt 
<MHC classll i©^^J*aSJC{gT*-ti'SC:<!:*^8^$tL (L. Abrahmsen e 
t al., The EMBO Journal 14(13): 2978-2986 (1995)) N $ l>KW¥*m^tz 

fcdi&SgSJravS (U. Holzer et al. , Immunology 90: 74-80 (1997) ) 

O 

SEA ttn&&&&$1trm. SEA OMHC classl 

i m^s^<Dm^^wi>^^ztum^it^\ sea ^tsm^mhc ci 
assii iteii©s^{c^[L/i©Tii> w*Qmftm%m.t>tit&\ wf#i 



WO 02/06486 PCT/JPOO/04389 



5 3 



N SEA ©MHC classll ^©§^£<£T£-£ 'SiES*** So SEA D227A ^{fcii 

„ sea (D^m^m^^T^fmtt^xufzw\^m^im^^w^<^ 

ft#P©-oT&£o tfc. T £fflM®iC0<&§§5tU 

i^^-li-StitJIiLTiitRL/'Co C 9 LTMUCl#S6%i:WSEll> CD3 
^ftOKT3CD^Fv«^^T> diabody ^^L^o £ bic, COdiabody 
SEA-D227A g^£ite$H*A:£GK&^Lfco *Smm^tzm&fc£*) 
fflmt)<niWl =t 9 £18^* * -&»Sg U ^©^H^SDS-PAGE £ Western Blot 
tingle: <fc (9 5HgL;fco 

6Sf (diabody l;:SEA -D227A ^S&£ife£) O^f-J;^ II^ffiBSTFK-l 
©MOTSAssayft £ ^proliferation assay Kk^WMLtZo diabody TO 

fcMlll^eS (diabody icSEA -D227A . diabody MM 

mmmvmfewmitztz.^ diabody tefcort^ »o%©»u«$ 

-imm<OU& U*S»T?fcU diabody ©|foffl««{Cj[jax.. SEA Ojfoi 
**»tt£»IU ^oSEA ic^§ffi^§iK^^ft/Ml}cffl]^?,Ci^Rjt^cL 

f-VMT-ii> (D^?* g& 60000 <mmmfafcKK>ih^t\<\ 



WO 02/06486 



PCT/JPOO/04389 



5 4 



WO 02/06486 PCT/JPOO/04389 



5 5 



t t © i 1 

i. a) m-®m®nm®^mm®mMim&(a) t%=L<om 
(2) m-(Dimoi mo-mmommmLic) 

U^^K(ii) 

imm in >«#ut* fcte«^fcfcm ^©^^c 

3. ^— ©initio MUCln7^>^ 0 ^. CEA fc£©g^tfcK&S^fcBg 
KJ^di^SWi-*^-t-St>©-e*t)> *£l©JfcffcWa>2, CD3, CD4, CD5, CD 
6, CD8, CD16, a28ROT44^b^S^b»n^fc©{C#M^iC^rf-Sfc 

mm&jcfflmfr zm&wfr zmimtz t>oic wwiae^-* *>©-?* & . 

^Zl©tfi:#:*«|Hfla. 7^o7 7 -^ T-LAK «^i"OT«^^^P^^ 

gtftifc fc©{c#s^(-i^rf"§ § c t&mkt-i-zm$&% 1 ~ 3 ©^ 

5. |l-©tn»\ Wn#gtf*Lffc #iRtfMJUSEll ft<!:>bJ&3»b 
«ftfcfc©T'&*K ©tfiffc&<> 0KT3, T3, Leu4, Til, 0KT11, Leu5b, NU- 
Tl, T4, 0KT4, Leu3a, NU-Tfl/I, T8, 0KT8, Leu2a NU-Ts/ca>&fifcSS¥fr& 



WO 02/06486 PCT/JPOO/04389 



5 6 



6 . MJUSEll «9 > m-<DW£tf, 0KT3-e$> § d <b 

«©tnl!^r»(a) ^-©^©L il©^W©^l^g|5fe(b) 

KaJbicWt-Bm-©^ 'J *W K(iii) d 
If >m ^£>-f 3«©ill&^ Ko 

m^&&zt*mktt&w$$% i ~ 7 ©^f*i^-t3f4©i&&? >^°?»o 

9. X-^-t/tfl^ yK^Ii>fDh^» (Staphylococcal ent 
erotoxin) £>£Wi^©S|2*ft SEA, SEB tt^) ^ *I§^>xn 

ntz *>©-?& £ c tzmkt tmim i ~ 8 ©i, >ttuM3tton&^ 

Mo 

10. X-/N°-trL^^; SEA-D227A Z. <h#l#§fc<btSSt#® 1 ~ 9 © 

11. H— ©tf U Kfr\ H-©#lI£©H mv^fm(OttM!fe£ML 
(a) <tm~©t)L#©H ii©pj^«©!»g^{4(b) tZmtZ^Tb**) 
>#-£^W L w& c t&mktt6f%#M 1 ~10©l ^ft^-ISi©!^ 

12. ^-©^ 'J ^-©trL^©L iS©Rj'^«©tiaEM^|5fe 
(c) «b^r©^©L M©^^|®©tnJg^gPfe(d) t^trvwKu 
>#-£#WL i^r#i(<h-r§iS*lS 1 -ll©^^^-!^©!*^ 

13. ^— ©^U^f-K/6^ x-/N°-^(e) £31— ©^©H H©rI^ 
t Sfi*^ 1 ~12©^ ^ftfr-f2«c©it£^ >^fto 

14. it*ii i ~i3©^-rn^-«©i!!^^ y^m.^m^mmo 



WO 02/06486 PCT/JPOO/04389 



5 7 



is. x-/N°-*TLjf (e) twmM^mi%n&miK®mKife&tz>fc 

K. 

20. m&mmMmv-MM «; k* =» - k^sdna > 

ft*II17fa«©-*IS^U^^f - K£^- FY^DNA . 
lt^l81^0-*iS^U^-/f - K£n- Kf-^DNA . Rtf 
st^l9|^0-^:ii^ U ^ff- KY3DNA 

21. mmzmffisom&z<mth z. t&mkk-tzwmmzt 

22. 75 x S 6 C £ <&#i:<fc1-5»*^2llBII©^^ 

23. »Jfc^20!H«©^K(i»>f<ll21X(i22f^cD/<^ ^ 



WO 02/06486 



PCT/JPOO/04389 



5 8 

25. mtmsmoms&mi, «f«*witL^ 

26. ft*^26I2«©^T#btlfc-»^ U Y*Wm 

27. fjt*lj 1 M3©^f , tl*HEIK)l^^ St*S18-l9®^ 

a6© k©T-&3 c i*^i^«aW£®27iatt©^lo 

29. mSEA-Mx3^^5(f^it5 d i^^it-5fll*^Xl428EttOB 

Ho 



WO 02/06486 



PCT/JPOO/04389 



2/8 




m 2 



WO 02/06486 



PCT/JP00/04389 



3/8 




WO 02/06486 



PCT/JP00/04389 



4/8 




WO 02/06486 



PCT/JPOO/04389 



5/8 




WO 02/06486 



PCT/JP00/04389 



6/8 




WO 02/06486 



PCT/JPOO/04389 



7/8 




WO 02/06486 PCT/JP00/04389 

8/8 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPOO/04389 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C12N15/13, C07K16/00, C07K19/00, C12P21/08, 
A61P35/00, A61K38/16, A61K48/00 // A61K35/12 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C12N15/13, C07K16/00, C07K19/00, C12P21/08, 
A61P35/00, A61K38/16, A61K48/00, A61K35/12 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI (DIALOG) , BIOSIS (DIALOG) , JICST FILE ( JOIS) , 
GenBank/EMBL/DDBJ / Geneseq 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 


Helfrich, W. et al., "Construction and Characterization 
of a Bispecif ic diabody for Retargeting T Cell to Human 
Carcinomas " Int. J. Cancer (1998) Vol. 76, No. 2, 
pp. 232-239 


1-2 
14- 
3,5, 


,4,11-12, 
-17,19-28 
7-10,13,18 


X 
Y 


Holliger, P. et al . "Specif ic killing of lymphoma cells 
by cytotoxic T-cells mediated by a bispecific diabody" 
Protein Engineering (1996), Vol. 9, No. 3, pp. 299-305 


1-2 
14- 
3,5, 


,4,11-12, 
-17,19-28 
7-10,13,18 


Y 


Kudo, T. et al., "Retargeting of killer cells with 
bispecific antibodies greatly enhances MUCl-specif ic 
cytotoxicity" Biotherapy (1997), Vol. 11, No. 3, 
pp. 331-333 




3,5 


Y 


Katayose, Y. et al., "MUCl-specif ic targeting 
immunotherapy with bispecific antibodies: Inhibition 
of Xenografted human bile carcinoma growth" Cancer Res. 
(1996), Vol. 56, No. 18, pp. 4205-4212 




3,5 


Y 


Sakurai N.et al., "SEA-scFV as a bifunctional antibody: 
Construction of a bacterial expression system and 
its functinal analysis" Biochem. Biophys. Res. 


7- 


-9,13,18 



Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: "T" 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X" 

date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 
document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of me international search 
02 October, 2000 (02.10.00) 


Date of mailing of the international search report 
10 October, 2000 (10.10.00) 


Name and mailing address of the ISA/ 
Japanese Patent office 

Facsimile No. 


Authorized officer 
Telephone No, 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP00/04389 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Commun. (1999), Vol. 256, No. 1, pp. 223-230 

Brodin, N. T. et al., "Man-made superantigens : 
Tumor-selective agents for T-cell -based therapy" 
Adv. Drug Del iv. Rev. (1998), Vol. 31, Nos . 1-2, 
pp. 131-142 

Kipriyanov, M. S. et al., "Bispecific CD3XCD19 diabody 
for T cell-mediated lysis of malognant human B cell" 
Int. J. Cancer (1998), Vol. 77, No. 5, pp. 763-772 

Nitta, T. et al . , "Bispecific F(ab')2 monomer prepared 
with anti-CD3 and anti-tumor monoclonal antibodies is 
most potent in induction of cytolysis of human T 
cells" Eur. J. Immunol. (1989), Vol. 19, No. 8, 
pp. 1437-1441 

Kudo, T . et al., "Specific targeting immunotherapy of 
cancer with bispecific antibodies" 

Tohoku J. Exp. Med. (1999), Vol. 188, No. 4, pp. 275-288 

Kudo, T. et al., "Production of MUC1 vaccine cells 
by transfecting MUCl-cDNA plasmid to EBV-lymphoblastoid 
cells" Biotherapy (1997), Vol. 11, No. 4, pp. 549-555 

Asano, R. et al., "Functional Construction of the 
anti-Mucin Core protein (MUC1) antibody MUSE11 
variable regions in a bacterial expression system" 
J. Biochem. (April 2000), Vol. 127, No. 4, pp. 673-679 



7-10,13,18 



1-29 



1-29 



1-29 



1-29 



1-29 



Form PCT/IS A/210 (continuation of second sheet) (July 1992) 



■RUUM* PCT/JPO 0/04 3 8 9 



a. »w©jR-r5»*^5MB mmMn#m a po ) 

Int. Cl 7 C12N15/13, CO 7K1 6/00/ CO 7K1 9/00, C12P21/08, 

A61P35/00, A61K38/16, A61K48/00 // A61K35/12 

B. iS^fiofcM 

WaESrffofcft/MR»» (Bftttft&S (IPC).) 

Int. Cl 7 C12N15/13, C07K16/00, C07K19/00, C12P21/08, 
A61P 3 5/0 0, A61K38/16, A61K4 8/0 0, A61K35/12 



WP I (DIALOG) , B I OS I S (DIALOG) , J I CST^r-OV (JOIS) 
Ge n B a n k/EMB L/DDB J/G e n e s e q 







Mt5 


X 
Y 

X 
Y 


Helfrich, W. et al. "Construction and Characterization of a Bis 
pecific diabody for Retargeting T Cell to Human Carcinomas" 
Int. J. Cancer (1998) i?76# %2%r p. 232-239 

Holliger, P. et al. "Specif ic killing of lymphoma cells by cyto 
toxic T-cells mediated by a bispecific diabody" Protein Engi 
neering (1996) jg9# p. 299-305 ' 


1-2,4,11-12, 
14-17, 19-28 


3, 5, 7-10, 13, 
18 

1-2, 4, 11-12, 
14-17, 19-28 
3, 5, 7-10, 13, 
18 



t>© 

B £ L < ttttro#gij*a* 5 ab leg |£rf3 

roj p*tJ:5Biw, ftffl, 



rxj wcHa^fcasfc-efcoT* ^^*«©^t*^^ 
r&j v h y r ? 3 



0 2. 10. 0 0 




B*S#rFJt (I SA/J P) 
Sffi#-§- 100-8915 

H E®^ 5 19HT S 4 « 3 » 


03-3581-110 r~V 


4N 


9 54 9 


; 

^ 3 4 4 8 



iSPCT/ISA/2 10 (^2-<-i>) (1 9 9 8#7£) 



m&m&& PCT/J PO 0/04 3 8 9 



C (ft*) . 












Y 


Kudo, T. et al. "Retargeting of killer cells with bispecific an 

■fihnHipQ ervpa+lv pnhanppQ MIIf!1 — «mpri "Pi c p.v+o+OYi ni tv" Riothe 

L»lUUUlCi} gXC/dLrJLj dlllClilL/Co HlUVJ. 1^/ wjr Uvl/UAIUI wj UiUlilv 

rapy (1997) fgll# #3-^ p. 331-333 


3,5 


Y 


Katayose, Y. et al. "MUCl-specif ic targeting immunotherapy with 
bispecific antibodies: Inhibition of Xenografted human bile 
carcinoma grovvxn cancer i\es. yiwoj .^poo^er wio a p- "±£vo t 

212 


3,5 


Y 


Sakurai N. et al. "SEA-scFV as a bifunctional antibody: Constr 

UCLlOn OI d Ddu beridl t2Apicob.LUIl IsybLfcilil dUU I L2> lUUULJ.UdA all 

alysis" Biochem. Biophys. Res. Commun. (1999) g|256^ ^1# p. 2 
23-230 


7-9, 13, 18 


v 
i 


R-rnrHn N T of al "Man- ma Hp Qiinpran+"i crpn<; I Tinnm*— qpI PPtlVP aff 
DXUUlil, IN. 1. c u dJL. IVldJl ludUU o upui all b J. gclio • 1 UU1UJ. Dcicuiivc a,g 

ents for T-cell-based therapy" Adv. Drug Deliv.Rev. (1998) H3 
1% fgl-2-S§- p. 131-142 


7-10 13, 18 


A 


Kipriyanov,M.S. et al. "Bispecific CD3XCD19 diabody for T cell 

— morl i ra+ 1 vci c nf ma 1 ntxnr^irf" human R rpl 1 " Tn+ T C.AY)r.PY (1Q9 

8) ^77# p. 763-772 


1-29 


A 


Nitta,T. et al. "Bispecific F(ab')2 monomer prepared with anti 
wjo ana anxi tumor monocjLonai antiDouieb io iiiu^l puicui m 
induction of cytolysis of human T cells" Eur. J. Immunol. (198 
9) #19# ffi* p. 1437-1441 


1-29 


A 

A 


liUQo, l. ei ai. opecinc targeting ijiuHiinoT,iierdpy or cdiiuer wiu 
h bispecific antibodies" Tohoku J. Exp. Med. (1999) . f£188# 
^4-§- p. 275-288 


1-99 


A 


Kudo.T. et al. "Production of MUC1 vaccine cells by transfecti 
ng MUCl-cDNA plasmid to EBV-lymphoblastoid cells" Biotherapy 
(1997) #4# P- 549-555 


1-29 


A 


Asano, R. et al. "Functional Construction of the anti-Mucin Cor 
e protein (MUCl) antibody MUSE11 variable regions in a bacte 
rial expression system" J. Biochem. (2000, Apr. ) Hl27^ H4t§- 
p. 673-679 


1-29 



tUSCPCT/ 



ISA/210 (!2'?-^#) (1 9 9 8¥.7fl) 



